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ie mm mm 

[ tIg fltT $L #f ] 

4t £ * a # to # ^4 ' * 4b ^ #j ^ t> ^ i i§ * * M # 

^ m m ' @ ^ ' & m m ft % * # to # # ^ ^ a £ i* 

a B B J£ & ' fa J:b # M a S B - <S ± J& ' *f" ^ J-X /& ^ ^ ^ # TO 

to # ^ to «li ft * -fit ffi # 4- fH ^ # ft © ^ ^ M A £ ' ilb ^ 
^ m^4b^ & ^ ^ pr. #f & ^ ^ > & # a Is If ±ib -f- 

# ' # 4ft # to to # t ^ - Bfc # P-1 tI| JH # ^ ^ # 

# $/j it ^ A ^ H # t& 51 # 'If ' m J& # M ^ ft 4 ^ 

' ^ ?! ^ to # Jt M t it # # J* ^ ' *fc * flSt 6<j 

# & # to to # ( i ) ^ *n -r ' m jv^-mm^jt • * € 

-f-^l (2)* € ^ # (3)#. ^^'J itit^J P#^(4)^40^ fl^fb 
#7 (indium tin oxide, ITO) m &. (5) & & t * ( 6 ) > i£ ^ 
?h fatt^mftftT ' t -7-^1 (2)4l t t >B >t (3)^ t ^] 
it ^ ^ ^ ^ to ># (7) t # 4* ^ An /fc *t ^ ' ^ Jfe 

' ii>fc jfe 4 m ff^Lifia t 7G>f (7)^.# 
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i!4*|S)iroa^|S)|&&#&4t3Ldi#. ' *n * t # € >fl ^- # 
f/;i4 4^i£it # ' $rfr&&Z-BLM&fc%m%:}t% t (7) 

ifrj f £ 4 & *'J ffl flt -fiL * ° 
[ % W ft & ] 

nut ' ^# s ^ ^ i. # a 6tj *p - n m 

7t # ^ * ■* °/t £ 17 & £■ * ^ #J ' & 3* # & ^ -t- ^ IS RS, 

^ # b/3 ^ # - a # n<j & — ^ffl^^#b#?fcit#4L^ 

•8 °& £ # & & 3t ^ #7 ' £■ * * # it « ^ ^ f ' # ^ & 
it f ^ & * #r $% « ^Ifi # & ^ & 46. 4l «fc 0 




£■ + R ^7F-0CnH2„ + i(n=l~4) - -C4H9. - CoHs^ H • 
[ it «fe 3* ^ ] 

£ tfc ^ # ^ f F ^ * * # & 7t # ^ A3 it ' * * It IT 



m \ b ^ #; if ^ t ^ m ^ ^ ^ & 



/ \ N 



tM / v 




^ t ' 4£ ^ °f °£ ( Py r i m i d i ne) ?f #J It & ^ ft & ' & 
& 4- it T fL & (4- "OC*HO(F1) - 4- =. «. T & (4-tert- 
butyl)(F2) - 4-f #.&(4- 0CH 3 )(F3)^ 3-f&&(3- OCH 
3 )(F4) • 

# HpI g- fi i£ >r -sh^ > & i£ & A i% # ^ « ^ t& 

. JL — . ^ uf D/ t #J l<| £| 5 ' ffl Suzuk i fa & Bl M Pff % 
Z-mtiL&teto 2^3^4-5 Bp "ST #J W & & 
°£ > ^ PdCPPhaMlMbT siMf ^^^Jt- ' "^#^^#7 6 ( JL 
# : 70%) > 7 ( J. # : 82%) > 8 ( J. # : 79%) - 9 ( J. # : 
83%) ( ^ ( 16)) - 



(HO) 2 B 



2 R = p-OC 4 H 9 

3 R = p-'Butyl 

4 R = p-OCH 3 

l 

5 R = m-OCH 3 




Pd(PPh 3 ) 4 
Na 2 C0 3 
P t Bu 3 
Toluene 



6 R = p-OC 4 H 9 70% 

7 R = p-'Butyl 82% 

8 R = P-OCH3 79% 

9 R = m-OCH 3 83% 



& 7t4b&th 6 - 7 - 8 - 9 ^ ^ flH II 

1% % & 4b & #; 21 > # - =fc ffl Suzuk i & & M & j& 
itj > «B °£ 3* _L 3f5L ft 4^ 4fc 1 |H *h ft *f- J. #; F 1 ~F4 > T 




Pd(PPh 3 ) 4 . P Bu 3 , 
K2C03, Toluene 




6: p-OC 4 H 9 
7: p^Butyl 
8: p-OCH 3 
9: m-OCH 3 



F1 : p-OC 4 H 9 85% 

F2: p^Butyl 89% 

F3: p-OCH 3 90% 

F4: m-OCH 3 80% 



' #'J ffl Suzuki 4& ^ & J& ' Jt* ^ ^ flW 61 ^ *5t 41 % & 4b ^ 
#; 21 . £. 2-&-5-a*-&'£ ' & Pd(PPh 3 )4#HbT3MT «^ 

85%) • 



Pd(PPh 3 ) 4 , P'BU 3 , 

Na 2 C0 3 , benzene/EtOH 




N— 




85% 



it 



' Suzuki ffi^^ii > &&3*_h£r#^ 

l§) ^ ^ & . j£ *i is] i|t >ft & ' 4s ^ #l 4 ^ |SJ ^ m Si #J it 



Pd(pph 3 ) 4 

Na 2 C0 3 




(HO) 2 B 



Toluene 




& *p vt gr & m tnkm^^^tn - 5t - # s*. £■ m s 
m % fSk #; 3£ f -f- w & ^ *° ^ • * t : 

# ^ @j % % °£ 4£ % S ^ ^ <vt *f #J & ^ 
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m • 

% X HI % h ^ °% °& £ t) & S 3fl ^ 4fo ^ °i °& ? t #j m ^ 
^ * & 4- =. «. T & (F2) af ^ # *b * - T JL & °& & 
SI ° 

£ eg |fl #, & W «tL * % & % & to Ifr -8 °& ?t M M ^ 
*M^&& 4-f lL^(F3)Bf ^#^&-"ST ° 

Sett** 3-f *.*(F4)n^4L*^*-'sr^*«t'fc*1tB ° 
# A Bl ft * °& <t 35 & S * ^ #j a* «* * * 4fl * Mr ^ 

$ -b ffl % % & °£ It 3& . & £ £ ^ #7 ^ -5B °& J* #J M & 
JM^l-J; 4- =l*8.T-&(F2)b£ ^#7fe^*l fcf* IB • 

% jl m % ^st ^^^-t^t«'JMM^ 

Jjjcft&& 3-f |L*(F4)Bt^^7b^lt fctf IS ° 

•T iL * «. «fc & =t t 4a ^ ifc ft ^ « «. ^ £ 5t ii # 
Pit * *x. # $L & Jt ' * ® ^ ft -fc S ft *4 M r1£ IT ' ^ ^ 

*IJL£ 7T -71 3L5.#ffl > HOMO A LUMO ^L^Pt^# 

' SL i& f% Ml 3& 'J N ' 
*ci|ML3& ^ J: ^ ° 



rTn Ifr % ^ @i % 3L m fft m =£■ ' fcb #t^# ^ ^ # *h 
& -*T f> & «. »& & ft # © > gr *& & J#r ft M £ % & %L & J. 

£ • #L & A „ ax i£ & m m # # ' 7t ~7C $.£- ft 

4fe. t # & ^ # «■ # «fe 3* £ 15 * ^ A it ia 1% 6m * ' 
$ Jft s& 4fc & tf 4fP & B ^ II 6tj #x # a J. £. ° 

$ ^ ii j. $ jtnmm-fcJt > ^# 

T • -S- A -g* U : . 

it- - Aaax«b:##j 10-15 nm ' Ja.# % & - *t f. /& ft 
& & t * 6tr > -fit a tfl # S ^ ^ #; ^ ^ ft M #L -ft * 
10-15 nni^lxf 14 • US &»#.#f*B*fc ' & 43 * # & 
° 

£. . , Fl/2 i£ g t. ' ^ 70 nm a T ' «fc # * # 

it # # ^ ' # m 3t & & iss, n - & & *fc ^ # # ° 

^ *y§ m ^ °^ °& * 15 & S & ^ * M m & % *fc 

# ^ to # ^ ' # "»r it «fe # j& 4° # — n #t ^ # #i tl # 

^ii#*MJ ' * * ' jfc#(D t^t^-^t (2)# 

€-?-#3w ^ (2a) ^l: -?->£^,# (2b) - ffij IS € ^ ^ (3) 
M'J ^^W't>l 5 ]#^^(3a)|%t>f s I^/v^(3b) ' 
ft ' « ^^>i.A^ (2b)H t ^ >iA| (3b)^.^it ift^rvi P# 
^ ( 4 ) |Sa t # 4ft ^ ( 2 a ) 40 ^ A b 4fc I * ^ ( 5 ) H % m # ^ 
^ ( 3a) ^ H ^ An tSt ' # « ^ 5^ € ^ t ^ ^ >i A • 



ffl ^#^#7fe,7t#^€^###7fe^ (As Electron- 
Transport Emitting Layer in OLEDs)^ > & ^ 45- 1£ ^ 
IS & 8 « W^#|jtAi* t # ( « -f- ) 

(mu 1 1 i 1 ayer OLED ) t & Be, * *b # t ^ t -f- # & «■ & 

glass substrate/ITO/PEDT:PSS (30 nm)/a-NPD (30 
nm)/CBP (15 nra)/Pyr imidine compound F-2 (50 
nm)/LiF (0. 5 nm)/Al (150 mil), 

% -f IS fo&fcW % - ftfaW t ' m&fcTtft^®: 
ft ff & t jfo - €J£-*k4^*iBI ° 

* m «f ii 7F ^ # a # & 7t # # & m tt 7j ^ ^ °% °& ^ 

(> 2000 cd/nr 2 ) ' *;£~2. 3X4L#i$*h*P#-fc 
Jr 3& ^ (external electroluminescence quantum 



efficiency) • 

i* # a # & tg # % a # m 4l * °& £ # * S & ^ #j 

^ $ & ^ 4l # & # & t n & rr 7t # ^. & & ^ bl tn m % 

m %k*M: & to (As Emitting Layer in 

OLEDs) ' &1fc&t$i&<4B'tfi1t% & S & &MjZ-f%mma%g?% 
$L & & & tta&«t*sfc^ ' @ itb j& ffl ^ £ ^ * ^ 

# to it # (mu 1 1 i 1 ay er GLED ) t # * 4& # # # # & 

>fl ' ^^"I-ffl ^ »S f 15 i- S f ^ #; f # a T //r ^ ^ * *l 

glass substrate/ITO/PEDT:PSS (30 nm)/a-NPD (30 
nm)/CBP (15 nm)/Pyr imidine compound F-2 (30 
nm)/Alq.3 (20 nm)/LiF (0.5 nm)/Al (150 nm) • 

% + - SI % % ^ # — 5T*fe#J * ' « # to to# 

* si ^ m 7F ^ # to to # # 70 m mrj °% °& it % 

# m # TO TO # t ^ ^ * # & TO # ^_ # & • 

&°%°&it% &&%i&&jttt&7tM ' °r^#^^ 

7G70#/l^.^'t t^^.^^ ( > 4300 cd/m 2 ) > it ^- ^ ~2. 3% 



$ *r-^#7ci -r-£l#K external 
electroluminescence quantum efficiency) ° 

St ^ &S?k^#; # ^#7t^ ' ^ #a^7t,7t#^#^r 

^ *P ^ *f & TO ^ 4t $± % # TO # ft # Jl °T *T * ^ # 70 

& # # # & * si * a « & °%. st t& * s at &wifr*m7t 

ffi ^ # a # to # & # ± ** # *4 (As Host i n 
Emitting Layer of OLEDs) ' & ^ St 35 & £ * 

M A % k&Z- & £ 'l± « -S. it t *b ^ Ft # ' 3 
itb it ffl £ ,# # & # 70 to ft (mul t i 1 ayer OLED) t 4£ fie. 
#^(doping)6tj^W#^#7G^ ' ^^TJlffi^ 

°& St ^ & S & ^ #; 3£ # T #r ^ ^ =- * a # it to : 

^a#7070#- : glass substrate/ ITO/PEDT : PSS 
(30 nm)/a-NPD (45 nm)/Pyrimidine compound F- 
2:Perylene (1 wt. %, 30 nm)/Alq3 (20 nm)/LiF (0.5 
nm)/Al (150 nm) ; 

%%k%Jtytft — : glass substrate/ ITO/PEDT : PSS 
(30 nm)/a-NPD (25 nm)/NCB (20nm)/Pyrimidine 
compound F-2:Perylene (1 wt. X, 30 nm)/Alq3 (20 
nm)/LiF (0. 5 nm)/Al (150 nm) ; 

*^#7fe70#=- : glass substrate/ITO/PEDT:PSS 



(30 nin)/NCB (45 nm)/Pyr i mi di ne compound F- 
2:Perylene (1 wt. 56, 30 nm)/Alq3 (20 nm)/LiF (0.5 
nm)/Al (150 inn) • 

% + — ifl % t ' ^«#^#ifc7t# 

& m ft m 7F ^ # & m 75 £ ^ •« °& ^ # * s & <£■ & ^. 

t4^Ht#t^^i#f ^lif'J ' a^/& Perylene * 

# * & tft # & % ° 

rTa & t jft - 1£ £ - & & # 'ft M ft & ' ffl cx-NPD i& 
NCB t-ft t^#^^ ' ^^T^^*a#7fe7G#^ t 

3ft • J£&7t#££*a (^^#7fe,7t#- > 

5000 cd/m 2 ' #^#^,it#— > 1 0000 cd/m 2 > 
tg# =. > 900 0 cd/m 2 ) ° 

IS) af 1fcj= jt#Mf *#~3. 0-4. 0%^* itj *K-Sp 

# & i St (external electroluminescence quantum 
ef f i c i ency ) » a # & 5!! ^ £ & # & it Aft T ft * * 

&iZ%%k # * it # a ^ °£ 5fe # & % & #; ^ °% °£ 
2? & % % & #J # $fc ^ * «■ «t «• * # # #J ( guest 
emissive dopants) Pery lene # ^ # 0 I 5 ! B f 3fe f #b 

# & ft # 4i # * # IS t *T it # it # ^ °S °/t ^ ^ & £ # ^ #J 



iv - & # m % © if j& t m « w & u & °& ^ ^ & s ^ #/ 

ffi^ffi^#^#7t7t#^t^-#^^ (As Electron- 
Transport Layer in OLEDs) > °,tf l?SS 
J£ & #j ^ ft & isj b4 * * lie A ^ ft t # ( € ^ ) m ^ a A 

(multilayer OLED) t .# ft, * to # t # t ^ # # ' & 

~ XMkfctf-- : glass substrate/ITO/PEDT:PSS (30 
nm)/a-NPD (45 nm)/Pyr imidine compound F-2 : Pery lene 
(1 wt.%, 25 nm)/F-2 (25 nm)/LiF (0.5 nm)/Al (150 
nm) ; 

%Mk7tft— ■ glass substrate/ITO/PEDT:PSS (30 
nm)/a-NPD (45 nm)/Pyr imidine compound F-2: Pery lene 
(5 wt.%, 25 nm)/F-2 (25 nm)/LiF (0.5 nm)/Al (150 
nm) ° 

% H- =. IE #> & % m % e? it iH t ' &-t&%Mk&fo7tft 

% & m §t & *e fa - "€ & - % & # ■& m ° 

' Pery lene m 4r S fit # (guest emissive 

dopants)" *T # & Tttf-^a * $ € >ft • 



#7fcit# J.<Mi * (-1 600-2000 cd/m 2 ) ■ mv$i& 
$3% m&foflftfy ~2. 8-3. 2%^^f^ *b *P#*t ^f-Sfc 
^ (external electroluminescence quantum 
efficiency) ° 

* t sk & It % & S ft ^ # t^i^S^ 

#7t###; (guest emissive dopants) Perylene 1t 

° ?k % * # & X* # & # # it- 1 it # it ffl ^ ^ 
£ 35 & l 5 ! 7tft&m t # # m^#lwif & 

mifcm tk%tjt7tftz- % (As 

Electron-Transport Host Layer in OLEDs) > 
^ .$ £ ^ & & £ ^ # ^ ft /& * # A H t # ( % ) 
m ^ /7 a A ifi lib fig, l 5 t ^ # ' 0 ifcb it ft ^ £ >i # & # & 
it # (mu 1 1 i 1 ayer OLED) t U- S& * 4b # *t * # € # «T # 

7fc^4L±«t#jN- ' it^it m &°®°&^t% ft ^ ti ft ^ 

glass substrate/ITO/PEDT:PSS (30 nm)/NCB (45 
nm)/Pyrimidine compound F-2:Perylene (1 wt. %, 50 
nm)/LiF (0.5 nm)/Al (150 nm) ° 

* IB /ft HI 7F ^ # & #> tf 75 £ ^ °& ft ^ #7 ^ 



t *$. % ^ % m € * it $fr % M &~ tfc ifl^R */] ffc ° 

O2800 cd/m 2 ) * *#~2. 8%*,*$ *MP & * * 
(external electroluminescence quantum 
efficiency) ° 

^ t W & « * °& * ^ * # # * * #i & « 

(guest emissive dopants) Perylene't^# 

itvt ' ^ ^ a ^ 7t it # 41 # ^- ^ m # it # it ffl ^ °^ 

ffl ^ffl jt#*-1£ (As Hole Blocking 

Layer in OLEDs) • & ^ it # <fr °& £ ^ & S £ ^ & 74 
^ is} af ^ ;£ & A ^ H t # ( t -T- ) 4ft ^ ZiaAii -t Mis P£ 

• m tb^Mffi IfrP Jt ;t ^#&^#(inultilayer OLED) 

% %l ^ #; t£ f e *»T/9f7F^-** *fc * & it # : 

# 4fc # & — : glass substrate/ITO/PEDT:PSS 
(30 nm)/a-NPD (25 nm)/NCB (20 nm)/Pyr iraidine 
compound F-2 (30 nm)/Alq 3 (20 nm)/LiF (0.5 nm)/Al 
(150 nm) ; 

•%$L%fcftft~ '■ glass substrate/ I TO/PEDT:PSS 
(30 nm)/NCB (45 nm)/Pyr imidine compound F-2 (30 



nnO/Alqs (20 nra)/LiF (0.5 nm)/Al (150 nm) • 

AI/iTi^if ^ tf 75 % & °& f Isll & ^ #; 

(#^#7fc,7t#- > 4000 cd/m 2 # 
> 3500 cd/m 2 ) ' flj 7G# gp ~2. 0%^^: f% 
*b «! 5 # & 4 -f - (external electroluminescence 
quantum efficiency) ° 

* * #j & « # # ^ ncb # # # it, >t ' ^ & f # a 

& fr to # & a*. A f'J t^i'oa ' ^] $ f * a # 
& 7t # ft # ifrjfMt^i&'t MM & *f °/t ^ ^ & S ft ^ 4fe ^ 
^ is] ft ft & & t -t # t ^ 4* A t >fl FJMt /f 4l- 5> ■ 

[ t ff J* *j ffl ] 

1 • 7^#^^7fe7G#^^^^^^&S^.^#J^T 




2 • tfi#t f tf Jf- $& 111 ^flrifcffi ^#a#7t Ttftz.% 



3 • t n *#iftH * i ^mit/a^*****^^* 

4 - 4fe # * tfr * #J ft H *' 1 ^msiffl^*^**^^^^ 

5 > <fiU£t «***'] ft ffl # 1 ^*a#^.7t#^^ 

^ *&*^4fc • * + » R 3-f ° 

6 - ft** ***** ft IB * 1 JJl/nifcffl*****^*! 1 ^ 

m fa ° 

7 - * ^S-**'JftK* 1 ^m^ffl ^^a#7fe7t#^^ 

8 - <ffeiM» ****■] ft 18 * 1 

9 * 4fc#* §f * *'J ft SI * 1 *#fi£# 

1 0 * itL&L t *fr *#'JftlIl £ 1 3*0r&# ^*^#&7t#^ 

i i * 4&& t tt * *j ft si 9 i # m it ffl ^* * 7 " G * ^ 
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& • 

1 3 - ft* t ***'JI£IB * 9 mtir&ft ^**#*/t#4L 

# # ' ' a ^ -ft- ft # ^ # & afc ^ a ^ *J 7t # ^ # * & 
& • 

l 4 - ft* t till o *0rat ffl ^#^#7'6 7t# 

* & • 

[ ffl TP ffi * m ^ 1 

# - IE #> * ^ # & to #■ ^ £ M /& -f - ® TF * IB ° 

& h 4- JL T & (Fl ) H* 4l j £ ft & -«T It * «. Ifc & ft 
61 0 

^ ^ n if; a & -e « * ^5 & * * ^ & * ^ °% ^ m m ^ ^ 

& % 4-iL «L T & (F2) # ft fc-^T it & «. 
Bl ° 

»B9B'«iA^'«'ftft» * ^ ^ •« °& & #J At «f ft 



3.m%h & °£ It % & & ^ #; ^ °£ 3* #1 ^ ^ ft 
3-f H&(F4)B^#*hM^-sr &&3l>lfc*l*ffl 



^ ^ n ^ #j ^ »i »^ t #] n ,^ ^ ^ 

& J*, 4-jST*,&(Fl)Bf IB ° 

i-ti^H^ °g °& ^ tj & % % & #j ^ »,t m m t4 %l ft 

4-=.«LT*(F2)8^4i*ifc^:4t^t*IB • 
£ /V ffl S ft ^ &j °z m. m m M ^ ^ ft 

4-f &£.(F3)i$4L£&;8fc4t;fci$ffl - 
$ A, SI % 3k & u t °£ ^ 15 & S ft ^ 4fc ^ °& °£ *f #J M & 4l ^ ft 

tf # H >;fu "f '!£ SI ° 

^ H — IS %h^%^Sh % — 1T«fe^J t ' ^#a#7fc7t#^# 
& M tf & t >JrL -tl-^it'fiS ° 

& tt ^. t: sft -tl-^i# i± ® ° 

& & t >ft -tl-^ifiil ° 
flit 4±ffl ° 



M tt 1% t flit i±ffl ° 



( 1 ) * ft % 7*g ft # ( 2 ) % * M C 2 a ) H * n ft J* ( 2 b ) € -7- ^ 
>f (3) t -;i§J>f (3a) t >E#*fr# (3b) € ^ >i^^l (4)1^^(5) 
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4 

2b 
2a 
7 

3a 

3b 
- 5 

_ 8 



OC 4 H 9 




OC 4 H 9 



Wavelength (nm) 




Wavelength (nm) 




2J-bis[2-(4-teit-butylphenyl)pyriuiidine-5-yl]-9,9 , -spirobifluubrene 






0 0 u . i . 1 1 ■ 1 . 1 . 1 i 1 i 1 

250 300 350 400 450 500 550 600 650 

Wavelength (nm) 



HI 




F-4 



350 400 450 500 550 600 650 700 

Wavelength (nm) 



Device : ITO/PEDT:PSS (30 nm)/d-NPD (30 nm)/CBP (15 nm)/F-2 
nm)/LiF (0.5 nm)/Al(150 nm), 



(a) 




350 



400 



450 



500 550 600 

Wavelength (nm) 



750 



(b) 



400 - 
°£ 350 
< 300 
250 
200 



CO 

c 

CD 

Q 
c 

03 
t_ 
i— 
ZD 

o 



150 
100 
50 



Current 

Brightness 




8 10 12 

Voltage(V) 



CO 
CO 
CD 

c 

-t— ' 

□5 



EQE: - 2.3% 



» + B 




600 




Voltage(V) 



EQE: ~ 2.3%. 



Device 1 : ITO/PEDT:PSS(30 nm)/a-NPD (45 nm)/F-2:Perylene (1 wt.%, 
30 nm)/Alq 3 (20 nm)/LiF(0.5 nm)/Al(150 nm), 
Device 2 : ITO/PEDT:PSS(30 nm)/a-NPD (25 nm)/NCB(20 
nm)/F-2:Perylene (1 wt.%, 30 nm)/Alq 3 (20 nm)/LiF(0.5 nm)/Al(150 nm), 
Device 3 : ITO/PEDT:PSS(30 nm)/NCB (45 nm)/F-2:Perylene (1 wt.%, 
30 nm)/Alq 3 (20 nm)/LiF(0.5 nm)/Al(150 nm), 
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Device 1: - 3% ; Device 2: - 4% ; Device 3: ~ 4% 
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Device 1: ITO/PEDT:PSS (30 nm)/a-NPD (45 nm)/F-2:Perylene (1 wt.%, 
25 nm)/F-2 (25 nm)/LiF (0.5 nm)/Al (150 nrn), 

Device 2: ITO/PEDT:PSS (30 nm)/a-NPD (45 nm)/F-2:Perylene (5 wt.%, 
25 nm)/F-2 (25 nm)/LiF (0.5 nm)/Al (150 nm), 
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EQE: 

Device 1: ~ 2.8% ; Device 2: ~ 3.2 %. 



Device : ITO/PEDT:PSS (30 nm)/NCB (45 nm)/F-2:Perylene (1 wt.%, 50 
nm)/LiF (0.5 nm)/Al (150 nm) 
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Device 1: ITO/PEDT:PSS (30 nm)/a-NPD (25 nra)/NCB (20 nm)/F-2 (30 
nm)/Alq 3 (20 nm)/LiF (0.5 nm)/Al (150 nm), 

Device 2: ITO/PEDT:PSS (30 nm)/NCB (45 nm)/F-2 (30 nm)/Alq 3 (20 
nm)/LiF (0.5 nm)/Al (150 nm), 
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Device 1: ~ 2% ; Device 2: ~ 2%. 



